Dial tm for rescue: tmRNA engages ribosomes stalled on defective mRNAs.
Ribosomes translate genetic information encoded by mRNAs into protein chains with high fidelity. Truncated mRNAs lacking a stop codon will cause the synthesis of incomplete peptide chains and stall translating ribosomes. In bacteria, a ribonucleoprotein complex composed of tmRNA, a molecule that combines the functions of tRNAs and mRNAs, and small protein B (SmpB) rescues stalled ribosomes. The SmpB-tmRNA complex binds to the stalled ribosome, allowing translation to resume at a short internal tmRNA open reading frame that encodes a protein degradation tag. The aberrant protein is released when the ribosome reaches the stop codon at the end of the tmRNA open reading frame and the fused peptide tag targets it for degradation by cellular proteases. The recently determined NMR structures of SmpB, the crystal structure of the SmpB-tmRNA complex and the cryo-EM structure of the SmpB-tmRNA-EF-Tu-ribosome complex have provided first detailed insights into the intricate mechanisms involved in ribosome rescue.